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AUXILIARY  iiNSmiATIONS  EQUIPMENT  FOR  CORSpRUCTING  MOZU-BESM  II 


The  development  of  memorizing  (storage)  constructions  based 
on  magnetic  cores  calls  for  auxiliary  equipment;  incorporating 
stands  for  quality  control  of  these  cores,  and  for  the  checking  of 
constructed  units  of  magnetic  parts,  namely; 

1»  Automatic  stand  for  the  quality  control  of  the  cores  of  the 
memorizing  part  of  the  MOZU. 

2.  Stand  for  quality  control  of  the  coordinating  part  of 

MOZU, 

3,  Stand  for  checking  of  finished  coordinating  transfomers, 

k.  Stand  for  the  checking  of  magnetic  plates, 

Ihe  equl-pment  described  in  this  article  has  been  developed 
in  the  laboratory  of  universal  machines  ITM  and  VT  bearing  in  mind 
its  application  bo  laboratory.  Participating  in  this  work  were 
B,  N,  Vishnevetslsaya,  S,  I,  Starikova,  V,  M,  Starikov,  and  A,  A. 
Frolova,  Tlae  automatic  stand  for  quality  control  of  the  cores  was 
developed  by  the  designer  A,  A,  Gryzlov,  This  automat  has  been 
built  by  the  experimental  shops  of  ITM  and  VT  of  the  Academy  of 
Sciences  USSR, 

I,  The  method  of  quality  control  of  magnetic  cores  used  in  M02TJ, 

The  memorizing  constructions  based  on  magnetic  cores  use  a 
very  great  number  of  cores  wildi  identical  characteristics.  The  problem 
of  the  correct  quality  control  of  these  cores  for  a  given  type  of  ZU 
becomes  extremely  important.  The  method  elaborated  for  the  quality 
control  of  the  cores  intended  for  use  in  MOZUs  of  the  Z  type  consists 
in  checking  their  reliability  under  conditions  corresponding  to  those 
existing  in  their  work  in  a  MOZU  under  a  normal  routine  of  work, 

MOZUs  of  this  type  make  use  of  two  forms  of  magnetic  cores: 
one  form  serves  in  the  memorizing  part  of  the  equipment,  the  other  in 
the  coordinating  part  of  it.  In  each  case  the  quality  control 
demands  are  specific, 

l,  Methods  of  quality  control  used  on  cores  of  the  momorizing 
structure  of  MOZU, 

Cores  made  of  ferrite  and  marked  VT-1  are  used  as  memorizing 
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elements  of  the  structure.  Their  dimensions j  OD  =  2.00  +  0*05 
ID  =  1.35  +  0.05  mm,  height  0,90  +  O.O5  ram.  Cores  pf  wrong  dimen¬ 
sions  are  scrapped. 

Working  in  a  MOZU,  the  memorizing  cores  can  take  part  in  one 
of  the  three  specific  runs,  depending  on  the  current  acting  on  them, 

1st  run:  under  the  action  of  the  summary  current*  Ig  +  I 

These  are  the  conditions  encountered  by  the  cores  of  the  scale 
of  the  number  chosen. 


2nd  run:  the  acting  current  is  a  sum  of  and 

II 
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These  are  the  conditions  encountered  by  the  cores  of  the  number 
scales  of  the  semi-excited  coordinating  transformers. 

3rd  run:  The  cores  are  under  the  action  of  the  current  Ijj. 


Under  such  conditions  all  the  other  cores  of  MOZU  are  working.  The 
following  demands  are  put  to  the  memorizing  cores  of  MOZU. 

1.  Counting  the  momorizing  coi«s  of  the  selected  number  must 
be  sending  signals,  the  spread  of  which  is  kept  within  the  limits 
indicated  in  technical  conditions  (see  below), 

2.  These  cores  must  not  lose  their  magnetic  state  under  the 
action  of  the  currents  Ij^  or  I^  +  Ijj,  since  this  would  entail  the 

voidance  of  the  information  memorized  in  ZU. 

Figure  1  shows  the  oscillograms  of  the  currents  acting  upon 
the  chosen  core.  Counting  takes  place  under  the  action  of  the  current 

Ir,  ,  while  under  the  action  of  I_  +  1^  "the  core  records  "1”.  The 
I  X 


induction  change  of  a  core  depends  on  its  hysteresis  loop.  Cores 
having  different  loops,  yield  counting  signals  of  units  of  different 
magnitudes  and  shape,  Analogously,  the  induction  change  under  the 
action  of  the  current  I^  -  I^^  (record  zero)  depends  upon  the  steep¬ 


ness  of  the  hysteresis  loop  in  the  2nd  and  4th  quadrants.  Conse¬ 
quently  the  signals  of  count  "zero"  will  also  be  different. 

In  addition,  each  core  is  characterized  by  the  limit  value 
of  the  permissible  external  field,  such  as  would  cause  no  magnetic 
reversal  of  the  core.  With  a  frequent  action  of  current  pulses  upon 
a  core,  developing  an  external  field  of  an  intensity  within  the 
limits  allowed,  the  point,  characterizing  the  magnetic  state  of  the 
core,  develops  its  own  closed  cycle  and  the  process  becomes  stable. 

Should  the  intensity  of  the  external  field  go  beyond  the 
limit  value  permitted,  the  "working  point"  will  move  in  an  open  cycle 
continuously  moving  away  from  the  starting  position,  and  this  leads 
to  a  slow  alteration  of  the  polarity  which  means  a  subsequent 
destruction  of  the  memorized  information.  Most  unfavorable  from 
the  viewpoint  of  stable  retension  of  the  information  by  the  MOZU 
♦notations  encountered  in  this  article  correspond  to  those  used  in 
the  description  of  MOZU  [1,  2], 
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Figure  1 

a3:e  the  cases  where  the  core  is  subjected  to  the  uni -polar  current 
of  recording,  pulses  %  giving  in  the  opposite  direction  from  the 
previous  recording. 

Ihus  checking  of  the  cores  takes  place  under  a  sequence  of 
currents  and  presented  in  Hg.  2.  The  diagram  shows  that 

upon  recording  in  the  cores  "1”  or  "0*',  ttie  recording  current 
changes  its  polari^.  It  has  been  established  by  e^cperiments  that 
it  is  stjfflcient  to  repeat  the  current  of  the  same  record  four  times 
in  order  t©  check  a  core  for  its  stability  as  a  keeper  of  informa¬ 
tion.  But  the  amplitude  values  of  the  acting  currents  are  chosen  in 
such  a  way  as  to  exceed  those  in  the  normal  run  of  a  HOZd.  In  the 
run  of  the  test  i^e  conditions  of  recording  and  "O'*  are  made 
worse;  and  the  anpUtude  of  the  currents  that  cause  the  destruction 
of  information  is  increased.  The  shape  of  Ihe  current  pulses 
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acting  i^on  the  momorlslng  core  mast  correspond  to  liaat  occurring 
in  the  noznal  run  of  MOZU* 

:35i 
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Figure  2 

For  these  reasons  the  specifloatlons  call  for  a  definite 
period  of  the  growth  and  of  Ihe  duration  of  the  pulses  of  current 
passing  throu^  the  core  vhich  Is  helng  checked* 

It  follows  from  the  ahowe  that  the  memorizing  cores  work 
under  loptUae  conditions  which  cannot  he  fully  characterized  hy 
the  static  hysteresis  loop  of  'Uxe  core's  material* 

Taking  a  record  of  the  hysteresis  loop  In  a  dynamle  process 
embodies  a  complicated  and  laborloos  process  and  cannot  be  reccmt- 
mended  as  a  means  of  quality  control  of  the  cores*  The  ewalnatLon 
of  the  dyoamlc  charaeterlstle  oS  the  core  Is  made  by  using  the 
exit-signal  traced  for  -Qiat  core*  Sie  way  In  whldi  the  tested 
core  and  the  standard  one  are  eonpared  permits  to  Judge  about 
the  similarity  of  their  dynamle  characteristics.  The  methods  of 
testing  for  quall-^  the  ferrites  Intended  for  HOZU  permit  to 
dlwide  the  cores  Into  groups  with  their  dynamic  characterletles 
within  definite  limits* 

Once  the  basic  features  are  kept  within  a  given  limit  of 
spreading  (as  stated  in  specifications}^  the  magnitude  of  the 
exit-signals  also  remains  within  proper  limits* 

The  values  of  these  characteristics  and  of  their  deviations, 
as  given  In  tables  1  and  2  In  the  specifications,  have  been 
established  on  the  basis  of  the  demands  of  reliability  put  to 
MOZUs*  Statistical  data,  obtained  in  the  measurements  of  large 
batches  of  cores,  produced  by  the  laboratory  of  magnetic  parts  ITM 
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VTj  mare  also  taScen  into  considorstlon. 

Otechnical  conaitlons  jfor  the  q.oali-^  control  of  the  ferrite 
cores  of  the  nonjorlaing  part  of  the  laagnetlc  plate  of  MOZUi 

!•  Ihe  control  most  he  performed  on  a  special  stand 
(described  later  on). 

2*  Aaq^Utude  and  shape  of  the  currents  sent  throng  the 
tested  core  must  correspond  to  those  given  in  table  1* 


nibble  i 


Overrents 

j  Durations  of 

Durations  of 
current 
microsee. 

ittpcttmac 

i  neacL— xrcuv. 

microsee. 

1,7  i  10% 

:  0,15  ±10* 

0,7  f  0,8 

1 

0,7  ±  10% 

0,4  ±  10* 

1,3  r  1,5 

0,3  t  10% 

0,4  ±10* 

1,3  f  1,5 

I 

3n"l" 

3n"0'' 

0,45±  10* 
0,95±  105t 

1  0,45-S-  0,6 

0,4  ±  10* 

1,3  4  1,5 

Notes:  1.  Duration  of  head-front  is  measured  for  the  levels  of 
0.1  to  0.8  of  the  an^litude. 

2.  Duration  of  the  ptilse  is  measured  x^pon  the  level  .1 
of  tie  amplitude.  !ilie  current  oscillograms  must  corres¬ 
pond  to  those  of  Hg.  1. 

3.  Signal  of  count  "1”  per  core  must  lie  within  0.6  - 
0.8  volt.  Ihe  ratio  of  signal  "!*'  to  signal  ’'0"  must  not 
be  below  10.  CSores  not  satisfying  this  condition  are  to 
be  scrapped. 

!(-.  tube  coires  tested  must  be  placed  in  a  number  of  grox^ps. 
The  signal  deviations  in  each  groxgi  must  be  no  greater 
than  5-7  percent. 

A  sample  of  signal  ratios  per  group  Is  given  in  table  2. 


Thble  2 

/  (hroiflps 

I 

n 

^xlt 

0,66  ±  0,05e 

0,75  ±  0,05e 

6.  Cores  of  different  gvovipa  cannot  be  put  in  one 
meignetic  plate. 
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Figure  ^ 
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2,  Ssderlption  of  staiid-autoiBatlon  for  control  of 

cores. 

Set-np  of  the  prograoaner  part  of  the  stand. 

A  sketch  of  the  set-np  of  stand-^utoiaaton  for  the  q.nality 
control  of  the  cores  of  MOZtJ  is  given  in  iig*  5.  She  progroasBing 
part  of  "tile  stand  instires  Ifija  necessary  eeciuency  of  the  current 
pulses  sent  to  the  core  heizxg  tested.  Pulses  of  the  currents 

1^  to 

number  scale  and  into  the  core  being  tested.  Program  of  ehe<±ing 
the  core  is  orgianized  in  such  a  way  as  to  insure  the  actual  vork 
of  the  identical  core  vlth  its  vork  in  ZCJ.  For  this  purpose  the 
pulses  sent  in  are  such  as  to  record  the  codes  "1"  and  ”0**,  and 
in  the  intervals  between  them  are  sent  pulses  of  current  vhlch 

cheds  tie  core's  resistance  to  voldance  of  the  information. 

Ihe  tiiae  diagram  of  the  currents  entering  into  the  core 
tested  is  shoim  in  Fig.  4.  in  order  to  insure  a  certain  reserve 
of  reliahllity  of  the  cores  in  resisting  pulses  that  dsstrqir  the 
record;  pulses  is  introduced  between  the  currents 

and  -Xx*  Xhe  amplitudes  of  these  pulses  are  greater  than 
the  oni  of  the  current  which  serves  directly  for  recording. 


Ojis  set  up  of  the  pijograamer  part  consiste  of  the  pulse 
generator  <SE,  valves,  triggers,  delEQ^ng  lines,  and  pulse  fwaners 
P  p  ,  Ihe  generator  worlcs  on  a  freqiuencp  of  Idlohsts, 
aid  Its  p^es  pass  throu^  the  valve  Vg  to  Ifce  entraaoe  of  ttie 

double  counter,  orpemting  the  triggers  Tj  and  At  the  exit 

frcB  the  counter  stands  the  trigger  viddb  forms  rectangular 

pulses  lasting  one  lalcrosecond  for  the  work  of  the  former  Pg^ 

IBie  inpulse  passes  throucd^  the  valve  Yq  into  the  entrance 
over  the  deleorlng  line  L2^  and  valve  Yq*  Rpo»  the  escit  “0", 

the  gradient  of  the  trigger  3^  hecaaes  differentiated,  and, 
throo^  the  valve  Vjjq  and  ihe  delaying  line  it  enters  into 
the  counting  entrance  of  the  trigger  Tg.  Bhis  trigger  coitrols 
the  valves  in  the  foitaers  P^.  Depending  on  the  position  of  this 

trigger,  hotii  "ttie  ntsiher  scale  and  the  core  tested  will  record 
"1"  or  •*0".  Bhus  1he  core  "being  tested  will  got  the  records  "1” 
and  ”0*'  alternatively# 

Siamltaneously  with  the  putting  of  trigger  3^  into 

position  ”1’*,  the  putting  of  trigger  into  the  same  position 

takes  place#  Bais  trigger  uses  the  block  OP  in  order  to  regulate 
the  current  at  the  moment  of  recording.  KLodfc  OP  represents 

an  amplifier  of  the  constant  current  and  forms  a  part  of  the 
circuit  of  the  screening  net  of  the  existing  cascades  of  block  P# 
When  the  trigger  31^  happens  to  coarn  into  the  position  of  the  code 

"I",  UP  passes  the  current,  the  voltage  on  the  screening  net  of 
the  former  P  drops,  and  the  number  scale  gets  the  current  Ij,  the 
aarplitude  of  which  is  smaller  Ihaa  the  one  of  the  current 
entering  the  number-soeile  in  the  Interval  "between  ”1”  and  ”0'*# 

Bhe  secondary  entrances  of  the  formers  P^^  are  controlled 

by  the  trigger  which  like  the  trigger  3^  forms  rectangular 

voltages  pulses  with  the  aid  of  valves  and  plus  the 

delaying  line  IZj#  Pulses  coming  out  of  the  trigger  Bj^  last 

approximately  1*5  microsecood#  Bhe  pulse  formers  Pjj  and  Pg  serve 

the  number  scale  with  corresponding  eqiulvaliant  loadings#  In 
order  to  form  the  current  ,  the  exit  winding  P^  of  the 

2 

coordinating  transformer  carries  damping  diodes#  laisa  switching 
on  of  the  programmer  part  of  the  stand  is  performed  lay  corres¬ 
ponding  ca»n  of  the  automaton  K2*  ^O^ls  is  aeccnpanled  by  putting 

a  voltage  of  100  volt  upon  the  eeeondaxy  entrances  of  the  valves# 
3he  time  diagram  the  programmer  part  of  the  stand  is  presented 
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’  in  ng.  4. 

lEbe  measuring  part  of  the  stauad* 

»t%>A  core  are  dsacked  on  "the  stand  by  the  method  of  coc^n" 
sation.  Signals  taken  from  the  core  being  tested  are  cocroared 
with  those  taken  from  a  standard  core.  !33aeir  processes  are 
identical  because  the  same  ctirrent  pulses  pass  throxi^  both. 

Ihe  difference  between  the  signals  of  the  core  being  tested  and 
'  those  of  the  standard  one  supplies  the  measure  of  the  identily 
of  their  magnetic  characteristics  under  the  pulsating  current. 

3he  difference  between  the  signals  must  not  exceed  a  certain 
limit  set  beforehand  otherwise  the  core  being  tested  is  scz^pped. 

The  electric  system  that  operates  the  comparison  and 
scrapping  of  the  cotcs  consists  of  an  amplifier  that  can  work  as 
a  linear  (U)  ampUflQr,  or  as  a  paraphase  amplifier  (PU),  plus 
as  a  combination  set-tg>  curating  on  the  valves  and  which 

work  on  a  common  loeui,  plus  a  final  amplifier  CU,  a  tsAgger  and 

an  electronic  relay  coe^osed  of  a  -tyratrone  TG  and  a  relay. 

Contacts  c£  the  cam  KJj.  biing  the  difference  between  the 
tested  and  the  standard  core  into  the  entrance  of  the  amplifier. 
Usually  the  cam  %  keeps  the  contact  closed  and  the  amplifier  is 

grounded.  Eius  the  inductions  on  the  entrance  to  the  amplifier 
do  not  enter  the  measuring  circuit.  breaks  the  contact  at  the 

moment  when  the  pin  cairylng  ■&€  core  which  is  being  checked 
closes  the  contact  in  the  circtilt  of  the  number  scale  and  a 
sequence  of  working  pulses  tbrou^  ttie  core.  The  number  scale 
gets  the  signal  of  the  difference  in  the  emf.  of  the  two  cores. 
Variable  resistances  and  regulate  the  sensitivity  of  the 
measuring  circuit. 

Should  the  signal  of  emf.  difference  indicate  an  excessive 
value,  a  pulse  signal,  appeatrs  at  the  exit  of  the  final  amplifier 
and  brings  the  trigger  into  position  "1”.  The  relay  circuit 

becomes  broken  and  its  electromagnet  (EM)  lemains  inoperative. 

2Jie  next  move  of  the  pin  throws  the  tested  core  into  the  funnel 
of  the  classifier  and  a  tubulus  deposits  in  the  bunder  (l). 

If  the  emf  difference  between  signals  is  lower  than  the 
permissible  figure.  It  means  that  the  checked  core  is  practically 
Identical  with  the  standard  one,  and  the  trigger  Ty  will  remain 

in  the  position  of  the  code  ”0”.  It  is  brou^t  into  this 
position  by  the  GI  pulses  previous  to  each  measurevent  throu# 
the  contact  of  the  cam  and  hy  valve  After  a  certain 

time  the  earn  closes  the  contact  in  the  circuit  of  the  electronic 
relay  ER  and  the  relay’s  operation  closes  the  contact  ERa.  The 
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elAetromagoet  m  puUs  la  Its  anchor  and  sets  -the  aistrlhutor 
In  a  poslilon  -Uiat  it  will  let  the  core  pass  Into  the  hunlcer 
No  2,  Intended  for  tfcie  cores  Identical  in  their  qualities  vlth  the 
standard  ones* 

DtagrasB  of  the  operation  of  the  cam  mechanism  is  shown 
in  Rig*  5* 


Figure  5 

An  electro-mechanical  counter  MS  is  switched  in  series 
with  the  electronic  relay*  ^s  counter  records  the  number  of 
the  relay's  cooperations  and  consequently  the  number  of  satis¬ 
factory  cores* 

A  special  ccnpensatLng  core  is  set  up  in  the  circuit 
measuring  the  eraf  differences.  It  cocipeasates  for  Ihe  distur- 
ban^  caused  by  the  current's  flow  throu^  the  eentaot's 
JK  resistance* 

^*  Methods  of  classifying  the  cores  for  the  coordinating 
part  of  MO^* 

Ihe  cores  of  the  coordinating  traasframters  are  built  at 
ferrite  and  are  nartnd  K  28*  Qieir  dimensions  s  OD  3*00  nm;  ID 
2  na*  thickness  1-1*2  mm*  deviatli^  cores  are  scrapped* 

Under  the  voztdng  conditions  of  HOZU^  the  most  important 
characteristics  of  ‘tie  coordina-ting  ‘transformers  are  ‘the  depen¬ 
dence  of  the  exit  signal  on  ‘the  field  ln‘tensi‘ty  curing  the  pulse 
and  the  ratio  of  ‘the  valid  signal  ‘to  -the  dis-turbance*  Utader  the 
accepted  me-Uiod  of  selection  of  -the  cores  for  -these  -transforBers, 
the  above  men-tioned  cdiaracteris-tics  are  measured  in  working 
ccsidi-tlons  approximating  -those  in  MOZU* 

Ihe  exit  signals  recorded  for  definite  values  of  -the 
entering  curren-ts  serve  as  ■the  indexes  of  identt-ty  of  d^maatlc 
cbaracteris-tics  of  -the  cores*  Ibe  process  of  checking  the  cores 
in-tended  fcr  -these  -transformers  is  given  in  Fig*  6*  The  first 
pulse  fully  alteia  -the  polari-ty  of  -the  core,  provided  -ttie 
ac-tlve  field  In-tensl-ty  is  sufficiently  hijh^*  m  our  case  the 
factor  m  «  is  approximately  *»  3»  Bie  second  pulse  produces 


t 


Slgore  6 

a  partial  cHa-ngs  in  the  induction  and  "ttie  exit  winding  shows  the 
p-f  goal  of  disturbance*  IKie  voltage  pulses  la  the  exit  winding  of 
the  core  being  tested  are  also  shown  in  Fig*  o* 

^technical  conditions  for  classifying  the  ferrite  cores  in 
the  coordinating  part  of  the  plate  of  MOZO* 

1,  classlficatioix  of  liia  cores  is  performed  on  a 

special  stand  described  below*  v  j.v 

2,  Intensity  and  shape  of  the  current  passing  throuspi  the 
core  under . testing  conditions  are  given  in  table  3* 

5*  cores  are  divided  into  three  classes  following  the 

data  in  table  ka 


Sable  3 


iihaplitude ,  a 

3  i  0,15 

'Dv:^tion  of  pulse 

in  BiicTOsec* 

1,5  ±  0,1 

1  Duraticin  of  the  heat 

*  1  front  of  the  pulse 

/>L  1  /n  rvir  ' 

in  miczrosec* 

2  ^ 

l»>'tess  l)  ahe  duraticaa  of  the  pulse  is  ^asured  on  the  level  pf 
0.1  of  signals  aamlitude. 

2)  Duration  of  the  head~f3?ont  of  the  pulse  is  measured  on 
the  level  of  0.1  to  0.8  of  the  an^lituds*s  value* 


—  U 


4 

llJable  4 


RuBiber  of  group 


1 

2 

3 

^acting 
in  volt 

>  2,2 

>  2 

<  2,2  ! 

<  2 

Udisturb.  1 
in  volt 

A 

O 

to 

<  0,2 

<  0,2 

In  the  construction  of  the  coordinating  transformers  the 
cores  of  the  first  and  second  groups  asre  used, 

If*  Description  of  the  stand  for  classifying  the  magnetic 
cores  for  the  coordinating  part  of  MO^. 

Hg*  7  shows  Ihe  scheme  of  the  set-up  for  controlling  the . 
stand.  Basically  the  stand  is  built  on  standard  blodcs  of 
BESM  [2]. 


Ilg.  7  Schejira  of  stand's  control 
1.  Bie  core  to  be  chechedj  2,  3  current  leading  bridge 
and  bar;  h.  insulating  dish;  5.  compensating  core; 

6.  the  grounded  surface  of  the  table. 

Ihe  pulses  come  from  a  generator  (Gl)  working  on  a 
frequency  aS  100  kilohertz;  iSaisy  enter  a  double  counter  composed 
of  triggers  t  and  Ihese  triggers  produce  the  rectangular 

pulses  with  duration  of  2  microsec.  The  pulses  enter  into  the 
forxoers  Fi  and  Fi  •  These  are  somewhat  different  from  the 
1  2 

The  principle  of  these  blocks 
The  exit  pulses  of  the  formers 


standard  blocks  F^  used  in  M02XJ. 


F^  and  F^  are  given  in  Big.  8. 
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agree  in  anpUtude  and  fona  Tnrt  differ  In  pbaae. 

2^%.?****?"*  ^  8e«»enee  of  pulnes  and  IndlTiaml 

co^tfaf  ^“2^2  i"  «f  aaltdilng 

^  W  tested  to  the  pvognsamv  of  stand  (S,  7^ 

tb.  aeuoa  tl»  «»«5,  L?Ji 

h  ^  * 

.•Slob  tbS^S!S‘‘5r^  »er«s  to  ibwr  a»  ill.<«M^!  rtftot 


ngure  8 


'  _ Egggga  rgggr 


On  closing  -ttie  switch  2,  a  single  tvim  foams  which  passes 
throng  the  core  heing  testecl.  This  turn  receives  the  pulse  of 
the  corarent  and  the  eraf  to  he  measured  Is  ind.ucad  in  it#  The 
coimting  signals  are  taken  frcan  ■ttie  point  "a”  and  are  observed  on 
the  oscillograph’s  (t^  35-1  or  10  k)  screen. 

The  pamcess  of  the  opeamtlon  on  the  stand. 

With  the  stand  switched  on,  the  cliwdt  imast  he  closed  hy 
'  rising  the  snap  switch.2.  Bie  dlsturhance  on  the  oscillograph’s 
creeen  must  not  exceed  5^ 

2.  The  snap  switch  is  ireplaced  a  calibrated  resistance 
a  1  ohm.  The  cuanrent’s  intensity  is  chedsed.  It  must  coarares- 

pond  to  the  data  of  table  5* 

5.  The  stand  itself  is  checked  by  means  of  staasdard  cores 
of  grotgis  1,  and  2. 

The  values  of  the  signals  obtained  from  these  cores  on 
sending  the  specified  current  must  correspond  to  those  given  in 
table  5. 


Thble  5 


jMpUtude 

3i  0,15 

i  Duration,  i 

1,6  *  0,1 

1  Duration  of  the  head-' 

i  frinat,  in  isieaosee. 

0,2  t  0,(^ 

1  u  active  (volt) 

2.2*  2^ 

1  U  dist.  (volt) 

0,2  0,2 

«in  table  5  coaresponds  to  the  first  groi^p. 

**  to  the  second. 

The'  furrther  work  is  eaipeditad  by  plotting  marks  upon  tJae 
oscillograph’s  seamen  which  coramspond  to  the  signals  of  the 
standard,  coares  of  garoi^s  1  and  2. 

The  p-heftMng  of  the  signals  sent  1:^  standard  coams  must  be 
pearfoamed  every  hour  and  in  evaay  case  if  iiaacouracy  of  the  work 
of  the  stand  is  suspected. 

5.  !Bie  classifying  of  cores  into  three  grmgis  proceeds  in 
accoadance  with  technical  specifications.  To  eaipedite  the  work  of 
classifying,  the  oscillograph's  screen  is  pamvided  with  control 
lines  corresponding  to  the  thame  groi®s  as  shown  in  IT.gure  10. 


Ugare  w 

U  StaaA  f or  <flifldd.ng  tfas  flxilsheA  noOeo  ot  BSgoetie 

.  el8M&ts 

I4  Stand  for  eheddng  the  ooaipleted  eoorainatlxig  tmosSoxmtn, 

Bm  oores  ct  coordinating  trttn8f<mMr8  arc  fomBed  fron  the 
ferrite  rlnga  pratioos^iy  aelected  on  stand  Bo.  2. 

She  coordinating  txansfoxoers  are  ebe<dBed  after  thngr  bSYe 
xaeeived  the  <»tranee  and  eslt  vindin^.  Other  windings  (the 
seoood  entxanee  winding  and  the  winding  of  the  shift)  are  put 
vpoQ  the  transfaraer  when  the  latter  is  being  installed  into  the 
plate.  Bius  it  carries  only  two  windings  while  being  chedked. 

Bw  checMag  proceeds  under  conditions  dsplioatlttg  the  usual 
ones  in  their  wozh  in  the  MQSZO;  under  whiOh  the  windings  of  the 
txansfomesr  earzylng  a  nozsBl  woxfclng  load^  receivcB  earsrents 
ecnncccponding  to  the  terns  of  technical  apecifioatioas. 

V  I 


Figure  11 
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Specifications  for  the  checking  of  finished  coordinating 
transforaiers* 

Hhe  checking  of  a  transformer  proceeds  in  tHo  stages. 

1.  Checking  of  the  exit  ciurent  Ig  and  the  disturbance 

current  I„ 

2.  OiedElng  of  i^ie  counting  signal  coming  from  the  standard 

core. 

In  this  checking,  the  transformer  to  he  disdcad  is  being 
coa^ared  with  a  standard  transformer. 

55able  6  presents  data  characterizing  -Uie  curront  pulse 
coning  from  a  standard  transformer. 


Unbln  6 


Exit  current! 


I  AmpUtude  ,a 


2±Q,l  j  Amplitude  of  j  1,8  ±  0,1 


Duratlcra  of/  . 

current il-  ,/-r^  Duration  of  current  0,9  ±  0,1 


*i/crosec,  ia  mierosec. 

Duration  of  head 

front,  in  microsec,  0, 15±0,02  Duration  of  fronts  0,2  ±  0  02 

In  mierosec. 

Duration  of  the  ^ 

descent  of  the 

pulse,  in  mierosec.  ;  1,5  i0,15  -Axiplitude  of  4^.a  0.7.0,06 

Current  of  the  Duration  of  the; 

shift  i  4,5  ±0,3  in  mierosec.  1^  ,  1,5  ±  0,03 

z 


crosec. 


Asplltudfi  of  disturb. 

4  .  « 


0,02±  0,002 


Notes:  1,  Duration  of  front  of  ettrrent  is  measured  between  the 
levels  0«1  to  0,8  of  the  aapUtude. 

2.  Duration  of  the  pulse  of  current  I„  (l  )  is  measured  at 
the  level  0.8  of  the  amplitude,  a  ^ 

Sable  7  shows  the  data  for  the  signals  taken  from  a  standard 

core. 

Ohble  7 


Amplitude  of  the  signal  counUng  "1"  0^^,ue 


Amplitude  of  the  signal  counting  "O"  U 


OgtMS 
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Checking  of  ccc^leted  coordinating  teansfoxtoers  Is  done  on 
a  special  stand. 

During  the  checking  the  windings  of  the  trasasfoxmer  receive 
s.  cjqnsncQ  of  current  puLsas  corresponding  to  the  nonnal  toxi  of  the 
work  of  MOZO  \jndsr  a  xeg^xljo:  worlririg  freqxiexicy.  And  since  this 
sogirexice  is  identicsal  •v/lth  tliat  used  in  the  sslxsctiou  of  the 
laesiorlzing  cores,  the  s©t~t;??s  of  the  stands  are  identical  to  a 
great  exteiit. 

Jig.  12  shows  the  time  diagraai  of  the  currents  and  Pig. 

15  shows  the  set~tQ)  of  the  stand's  control,  which  iB^es  these 
diagrams  possible.  Since  the  set-x:^  of  ilg.  I5  is  nearly  the  same 
as  the  one  of  the  control  of  the  stand-automaton,  its  detailed 
dexcription  Is  not  given. 
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Figure  12 

Tbs  currents  I2  and  1^^  cane  from  the  control  set-\^  to  the 

measuring  table  of  the  stand  and  the  transformer  to  be  checked 
is  connected  to  the  table's  terminals,  55ie  entrance  coil  of  the 
transform, et  gets  the'  siro  of  the  currents  Ig  and,  pios  the 
current  of  the  shift. 

Bie  currents’  intensity  is  controlled  by  csJibrated 
resistances  «  1  +  0,02  ohm.  !Ehe  intensity  of  the  shift’s  current 

is  adjusted  by  the  ammeter  and  controlled  by  iheostate. 

Bie  entrance  coil  of  the  transformer  gets  a  load  corres¬ 
ponding  to  the  normal  operation  of  the  transformer,  which  amomts 
to  running  a  scale  of  fifty  pairs  of  memorizing  cores, 

Bie  counting  coll  (4)  serves  to  take  off  the  signal 

from  0.  standard  pair  of  cores. 


f 
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Figure  13 
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Method  of  the  stand's  operation 

^  stand  Itself  nmst  he  checked  for  its  precision  before 
proceeding  to  cback  "ttie  tmnsformers. 

1,  Having  established  the  prc^r  current  intensities 

and  Igbift#  ®^®cording  to  table  6,  one  mtist  exaaaine  the  pnlse  of  Ig 

at  the  entrance  of  the  standard  coordinating  transforzoer*  Having 
taken  the  I„  »  one  siust  exnioine  the  pulse  of  disturbance  at  the 

h 

exit  of  the  saa^  transforzt^r*  Both  pulses  i&ust  be  oarked  yxpon  the 
oscillograph's  screen  or  on  tracing  cloth,  and  they  vlUL  serve  for 
controlling  the  stand. 

2.  Ihe  counting  signals  of  the  standard  core  must  be 
checked. 

3»  transfomsera  to  be  checked  must  be  switched  to  the 
measuring  table's  terminals;  having  switched  on  the  ctcrrents 
^shift  Ig  f  'ws  compare  the  signals  at  their  exit 

with  those  of  the  standard  transformer  as  marked  \:5>on  the  oscil> 
lograph's  screen. 

Should  transformers  produce  a  cirrrent  greater  than  the 

n 

standard  current  or  the  currant  lower  -then  the  standard  one, 

such  transformers  must  be  rejected. 

U»  Having  switched  on  the  recording  current  X^  c»ie  must 

chsdfe  the  value  of  the  signal  U^ount  standard  core. 

ITansformers  glvSMg  counting  signals  U,  and  Ug  IL 
Ernst  be  rejected.  st  ^st 

2.  &b3nd  for  checking  the  segnetlc  plates. 


Xhe  finished  magnetic  plate  must  be  checked  first  of  an 
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for  the  etreaeth  of  its  electric  ixuralatlon  according  to  technical 
eonditloas  (tike  latter  are  not  given  in  this  article)* 

Then  the  magnetic  plate  is  checked  for  its  working  ahilligr 
on  a  special  stand  in  two  specific  ways*  In  Isoth,  the  8eg]aenee 
of  the  currents  sent  throng  tlM  coordlmting  trauisformers  and  the 
mesaorlaing  cores  corresponds  to  that  approadslng  tije  norasal  t^era- 
tion  (2nd  cheCk)^  and  to  the  ahnormal  operation  (first  (dxeck)  ^  the 
run  of  the  MOZff. 

The  run  e£  tiie  first  check  corresponds  to  tbe  ran  of  the 
*  operations  in  selecting  the  coxes  for  VSOWf  which  means  that  the 
condLtldQs  of  recording  *1**  and  ”0"  axe  made  ahnomal^  emd  the 
anplltude  of  the  current  that  salght  lead  to  the  voldanee  of  the 

record  is  raised* 

The  time  diagram  of  the  currents  entering  the  plate  is  given 
in  fig.  Ik*  The  set-tp  of  the  control  of  the  stands  huilt  of 
standard  electrcmie  blocks  WSSA,  insures  tike  proper  sequence  of 
pulses  corresponding  to  the  tiffle<^agram*  !B3S  cosplete  set-'tp 
is  presented  in  fig*  This  aet-t^  is  identical  wlti^  the  one 
of  the  programner  the  staad<-autaiaaton* 
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The  scheme  of  the  stand's  control  is  given  in  the  right 
side  of  the  drawing;  the  left  side  of  the  drawing  shows  the  table 
to  which  the  magnetic  plate  is  fastened  and  the  system  of  :nnders 
insuring  the  switch  over  of  the  entering  pulse  of  number  selection 
for  all  the  numbers  of  the  plate.  Since  these  finders  have  6^ 
positions,  irtiile  the  plate  carried  I30  dlgi’  ts,  the*  right  and 
the  left  sides  of  the  plate  are  checked  in  sequence* 

Baa  currents  at  the  j^te,  I-.  ,  I_  and  I-  are  shown  in 

h  h  ^ 

thfi  diagram*  In  series  with  the  former  ,  which  supplies  the 
pulses  selecting  the  numbers  the  plate,  an  equl'valeat,  imitating 


the  true  load  of  the  fozuter,  is  switched*  !Qie  load  ^poa  the  foimars 
F„  and  F™.  is  close  to  the  practical  03ae  and  for  this  reason  no 
s%plei2enmry  equivalents  are  necessary*  In  order  to  conapensate  for 
the  disturbancs  current  earning  from  the  recording  ctirrent  t^n  the 
counting  coil  there  Is  a  supplementary  load  scale  consisting  of 
3jOO  cores.  It  is  switched  in  series  with  the  discharge  which  is 
"being  checked  as  shown  in  Mg.  l6, 

Hschnical  Conditions  for  Checking  the  Magnetic  Plate 

!Ehe  checking  of  ihe  magnetic  plate  for  its  working  ahilily 
is  performed  on  a  speeied  stand  in  two  different  runs*  Ihe 
magnitudes  of  the  working  current  and  of  the  shift  current  for 
il^se  runs  are  given  in  table  8. 

Ofeble  8 


Duration  of  impulse  of  current 


Duration  of  front  of  currents 

Duration  of  the  descent  of  ^x* 

Shift  current  Iqjj 
Current  of  record  (amplitude) 
Duration  of  pulse  of  cureent  Ix  j 
Duration  of  the  front  of  current  Ix 
Current  (amplitude) 

Duration  of  pulse  of  current 
Duration  of  the  front  of  current 


■'  ■  ■  ■ r  “T  Num^®. ^ 

1 

2 

2a 

2fl 

1  mlcrosec 

1 

0,15 

0,15 

1,5 

1,5  ; 

4,75 

4,5  i 

0,3a 

0,35a 

1,5 

1,5 

0,6 

0,6 

0,45o 

.  0,4 

2,0 

2;0 

.0,5 

0,5 

Kotoj  Duration  of  pulseoof  I„  (l  )  is  measured  upon  the  level 

of  0*8  of  l^e  amplitudinal  value;  duration  of  liie  frcsat  is 
measured  between  the  levels  of  0,1  to  0*8  of  taie  amplitudl- 
nal  value.  Duration  of  liie  descent  is  measured  between 
liie  levels  0*8  -  0*1  of  the  amplitudinal  value* 


IhQ  first  check  of  llie  magnetic  plate  is  performed  on  the 
first  type  of  run,  exit  sigtmls  from  the  coimtlng  coil  of  e&ch. 
discharge  are  switched  to  the  oscillogj^ph  in  due  order,  Si^ials 
of  count5.ng  ”0"  and  "1"  are  checked  on  the  oscillograph.  Signals 
coming  from  cores  i}rf.th  amplitudes  less  tlian  400  m  are  entered  in 
•Qvs  usual  passport  of  the  ms-gnetic  pls.te,  'ihe  passport  cso-ries 
the  position  of  the  cox's  and  the  amplitude  of  its  signal. 

After  checking.,all  cores  marked  in  the  plate ‘s  passport 
must  be  eliminated,  Upon  repair,  the  plate  passes  throu^  a 
second  check  in  the  second  type  of  run.  Bie  plate  is  considered 
ready  for  the  MOZU  if  the  cores  with  amplitudes  less  tlmn  kOO  mv 
produce  no  signals,  Siould.  the  second  running  check  discover 
cores  vilth  signals  from  current  of  ai!5)litudes  less  than  1|00  mv,, 
the  plate  must  undergo  a  second  repair  process  "silth  a  suhseg.uent 
check  in  the  second  ■^e  of  run.  Should  the  first  check  indicate 
the  ahsence  of  such  cores,  the  second  check  on  the  second  type 
of  run  beccffises  non-ohligatory. 

Method  of  die eking  the  ftognetic  Plate, 

1.  Before  checking  the  plates  the  stand  itself  must  be 
checked  for  the  precision  of  its  controls.  Hae  currents  delivered 
to  the  plate  are  first  adjusted  by  using  calibrated  resistances 
of  1  +  0,02  ohm,  Exe  pulses  of  voltage  at  the  terminals  of  these 
resistances  axe  examined  on  the  oscillograph’s  screen, 

a)  Parameters  of  the  entering  currents  must  oora?espond  to 
the  data  of  table  8,  Bie  proper  shape  of  the  pulses  is  shown  in 
Fig.  17,  35x6  shift  current  is  adjusted  by  rheostates  on  the 

aiameter’s  indications. 


b)  current  pulses  on  the  exit  coil  of  the  coordinating 
transfomner  are  controlled  by  resistances  Ej^  (this  corresponds 

to  the  first  number  on  the  left  half  of  the  plate),  and  by 
resistances  R,  which  correspoixds  to  the  ri^t  half  of  the  plate. 


Iho  sum  of  tlie  cvcrrent  pulses  I_  I  oa  the  resistaaoe 

Zt  X 

(or  %  )  Is  obtained  ccamecttng  the  terminal  of  the  coil  of 

record  to  the  point  (or  e^i)* 

Qhe  stope  and  parai^ters  of  the  pulses  In  the  points 
(or  ag)  are  shown  in  fig*  l8  and  in  table  9* 


Figure  18 

Ihe  plate  can  be  checked  onlsr  after  a  cosislete  adjustment 
of  the  tiypes  of  run  with  the  types  of  control  runs  for  the  first 
and  second  cheSJSing  processes  given  in  table  9* 

During  the  checking  of  the  plate  the  current  of  selection 
passes  throu^  all  the  coordinating  transformers  of  the  plate* 

Sie  selection  is  done  throng  a  finder,  actmted  bgr  a  relay-, 
which  is  contTOlled  bgr  a  deals:  button.  A  neon  tube  shows  the 
selected  nmber  of  -the  plate*'  tOus  tube  is  fisosd  on  a  board  placed 
in  -the  rapper  part  of  the  dssh* 

Bxit  signals  ta^n  for  each  discharge  from  the  counting  coil 
are  cot^ecutlvelor  switched  -bo  -the  entrance  of  the  osciUogfaph 
-type  10«4  (:Elg.  l6)*  ihe  synchronizing  of  -the  oscillograph  must 
be  arranged  in  such  a  -viay  -that  the  signals  of  coun-ts  "1"  and  "0" 


4 

could  136  simultaneously  observed  on  each  discharge  of  each  number. 
!Ehe  ^nlmum  value  of  the  signal  below  which  the  core  has  to  be 
replaced  by  another  is  established  by  laie  specifications  for 
plats  checking. 

Each  magietic  plate  must  have  a  passport  stating  its 
number*  date  of  checking  ^st  and  2nd)  and  the  name  of  the 
checker. 


Table  9 


1 

'  Amplitudinal  values  1 

of  the  currants,  a 

1  lypes  of  rdn 

1  First  check  ' 

\  ,  ,  ■  . : _ - 

Second  check. 

... 

2 

0,65 

. 

'  0,75 

4- 

• 

0,3 

0,35 

0,45 

0,4 

j  first  half-wave 

1,6 

1,7  7  1,8 

2  second  half-wav© 

0,95 

1,1 

4-4  , 

|1  first  half-mve 

1,6 

tfv 

00 
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